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SEQUENCE LISTING 

<110> Evolva Biotech AS 

Goldsmith, Neil 

Sorensen, Alexandra P. 

Nielsen, S0ren V.S. 
Curt Aime Friis Nielsen 

<120> Methods of mixing large numbers of heterologous genes 

<130> P 669 PC00 

<160> 5 

<170> Patentln version 3.1 

<210> 1 

<211> 3417 

<212> DNA 

<213> Artificial sequence 



<220> 

< 2 2 3 > Synthe tic 
<220> 

< 2 2 1 > mi s c_f ea t ur e 
<222> (1902) . . (2759) 

<223> Ampicillin resistance gene 



<220> 
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<221> rep — origin 
<222> (959) . . (1899) 
<223> ColEl 

<220> 

<221> misc__f eature 

<222> (2891) . . (3347) 

<223> fl-phage origin of replication 
<220> 

i 

<221> terminator 

<222> (495) . . (823) 

<223> ADH1 

<220> 

<221> promoter 

<222> (49) . . (437) 

<223> Met 2 5 promoter 

<400> 1 

ctgatttgcc cgggcagttc aggctcatca ggcgcgccat gcagggattc ttcggatgca 
agggttcgaa tcccttagct ctcattattt tttgcttttt ctcttgaggt cacatgatcg 
caaaatggca aatggcacgt gaagctgtcg atattgggga actgtggtgg ttggcaaatg 
actaattaag ttagtcaagg cgccatcctc atgaaaactg tgtaacataa taaccgaagt 
gtcgaaaagg tggcaccttg tccaattgaa cacgctcgat gaaaaaaata agatatatat 
aaggttaagt aaagcgtctg ttagaaagga agtttttcct ttttcttgct ctcttgtctt 
ttcatctact atttccttcg tgtaatacag ggtcgtcaga tacatagata caattctatt 
acccccatcc atacaagctt ggcgccgaat tcgtcgaccc ggggatccgc ggccgcaggc 
ctaaattgat ctagagcttt ggacttcttc gccagaggtt tggtcaagtc tccaatcaag 
gttgtcggct tgtctacctt gccagaaatt tacgaaaaga tggaaaaggg tcaaatcgtt 
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ggtagatacg ttgttgacac ttctaaataa gcgaatttct tatgatttat gatttttatt 
attaaataag ttataaaaaa aataagtgta tacaaatttt aaagtgactc ttaggtttta 
aaacgaaaat tcttgttctt gagtaactct ttcctgtagg tcaggttgct ttctcaggta 
tagcatgagg tcgctcttat tgaccacacc tctaccggca tgcccatggg ttaactgatc 
aatgcatcct gcatggcgcg cctgatgagc ctgaactgcc cgggcaaatc agctggacgt 
ctgcctgcat taatgaatcg gccaacgcgc ggggagaggc ggtttgcgta ttgggcgctc 
ttccgcttcc tcgctcactg actcgctgcg ctcggtcgtt cggctgcggc gagcggtatc 
agctcactca aaggcggtaa tacggttatc cacagaatca ggggataacg caggaaagaa 
catgtgagca aaaggccagc aaaaggccag gaaccgtaaa aaggccgcgt tgctggcgtt 
tttccatagg ctccgccccc ctgacgagca tcacaaaaat cgacgctcaa gtcagaggtg 
gcgaaacccg acaggactat aaagatacca ggcgtttccc cctggaagct ccctcgtgcg 
ctctcctgtt ccgaccctgc cgcttaccgg atacctgtcc gcctttctcc cttcgggaag 
cgtggcgctt tctcatagct cacgctgtag gtatctcagt tcggtgtagg tcgttcgctc 
caagctgggc tgtgtgcacg aaccccccgt tcagcccgac cgctgcgcct tatccggtaa 
ctatcgtctt gagtccaacc cggtaagaca cgacttatcg ccactggcag cagccactgg 
taacaggatt agcagagcga ggtatgtagg cggtgctaca gagttcttga agtggtggcc 
taactacggc tacactagaa ggacagtatt tggtatctgc gctctgctga agccagttac 
cttcggaaaa agagttggta gctcttgatc cggcaaacaa accaccgctg gtagcggtgg 
tttttttgtt tgcaagcagc agattacgcg cagaaaaaaa ggatctcaag aagatccttt 
gatcttttct acggggtctg acgctcagtg gaacgaaaac tcacgttaag ggattttggt 
catgagatta tcaaaaagga tcttcaccta gatcctttta aattaaaaat gaagttttaa 
atcaatctaa agtatatatg agtaaacttg gtctgacagt taccaatgct taatcagtga 
ggcacctatc tcagcgatct gtctatttcg ttcatccata gttgcctgac tccccgtcgt 
gtagataact acgatacggg agggcttacc atctggcccc agtgctgcaa tgataccgcg 
agacccacgc tcaccggctc cagatttatc agcaataaac cagccagccg gaagggccga 
gcgcagaagt ggtcctgcaa ctttatccgc ctccatccag tctattaatt gttgccggga 
agctagagta agtagttcgc cagttaatag tttgcgcaac gttgttgcca ttgctacagg 
catcgtggtg tcacgctcgt cgtttggtat ggcttcattc agctccggtt cccaacgatc 
aaggcgagtt acatgatccc ccatgttgtg caaaaaagcg gttagctcct tcggtcctcc 
gatcgttgtc agaagtaagt tggccgcagt gttatcactc atggttatgg cagcactgca 
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taattctctt actgtcatgc catccgtaag atgcttttct gtgactggtg agtactcaac 2460 

caagtcattc tgagaatagt gtatgcggcg accgagttgc tcttgcccgg cgtcaatacg 2520 

ggataatacc gcgccacata gcagaacttt aaaagtgctc atcattggaa aacgttcttc 2580 

ggggcgaaaa ctctcaagga tcttaccgct gttgagatcc agttcgatgt aacccactcg 2640 

tgcacccaac tgatcttcag catcttttac tttcaccagc gtttctgggt gagcaaaaac 2700 

aggaaggcaa aatgccgcaa aaaagggaat aagggcgaca cggaaatgtt gaatactcat 2760 

actcttcctt tttcaatatt attgaagcat ttatcagggt tattgtctca tgagcggata 2 820 

catatttgaa tgtatttaga aaaataaaca aataggggtt ccgcgcacat ttccccgaaa 2880 

agtgccacct gacgcgccct gtagcggcgc attaagcgcg gcgggtgtgg tggttacgcg 2940 

cagcgtgacc gctacacttg ccagcgccct agcgcccgct cctttcgctt tcttcccttc 3000 

ctttctcgcc acgttcgccg gctttccccg tcaagctcta aatcgggggc tccctttagg 3 060 

gttccgattt agtgctttac ggcacctcga ccccaaaaaa cttgattagg gtgatggttc 3120 

acgtagtggg ccatcgccct gatagacggt ttttcgccct tfcgacgttgg agtccacgtt 3180 

ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct cggtctattc 3240 

ttttgattta taagggattt tgccgatttc ggcctattgg ttaaaaaatg agctgattta 33 00 

acaaaaattt aacgcgaatt ttaacaaaat attaacgctt acaatttcca ttcgccattc 3360 

aggctgcgca actgttggga agggcgatcg gtgcgggcct cttcgctatt acgccag 3417 

<210> 2 
<211> 3501 
<212> DNA 

<213> Artificial sequence 



<220> 

<223> Synthetic 
<220> 

< 2 2 1 > mi s cofeature 

<222> (1986) . . (2843) 

<223> Ampicillin resistance gene 
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<220> 

<221> rep_origin 

<222> (1043) . . (1983) 

<223> ColEl 

<220> 

<221> misc_f eature 

<222> (2975) . . (3431) 

<223> fl-phage origin of replication 
<220> 

<221> terminator 

<222> (579) . . (907) 

<223> ADH1 

<220> 

<221> promoter 

<222> (49) . . (519) 

<223> Cupl promoter 



<400> 2 



ctgatttgcc 


cgggcagttc 


aggctcatca ggcgcgccat gcagggataa gccgatccca 


60 


ttaccgacat 


ttgggcgcta 


tacgtgcata 


tgttcatgta tgtatctgta 


tttaaaacac 


120 


ttttgtatta 


tttttcctca 


tatatgtgta taggtttata cggatgattt 


aattattact 


180 


tcaccaccct 


ttatttcagg 


ctgatatctt 


agccttgtta ctagttagaa 


aaagacattt 


240 


ttgctgtcag 


tcactgtcaa gagattcttt 


tgctggcatt tcttctagaa 


gcaaaaagag 


300 


cgatgcgtct 


tttccgctga 


accgttccag 


caaaaaagac taccaacgca 


atatggattg 


360 


tcagaatcat 


ataaaagaga 


agcaaataac 


tccttgtctt gtatcaattg 


cattataata 


420 


tcttcttgtt 


agtgcaatat 


catatagaag 


tcatcgaaat agatattaag 


aaaaacaaac 


480 
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tgtacaatca atcaatcaat catcacataa aatgttcaaa gcttggcgcc gaattcgtcg 
acccggggat ccgcggccgc aggcctaaat tgatctagag ctttggactt cttcgccaga 
ggtttggtca agtctccaat caaggttgtc ggcttgtcta ccttgccaga aatttacgaa 
aagatggaaa agggtcaaat cgttggtaga tacgttgttg acacttctaa ataagcgaat 
ttcttatgat ttatgatttt tattattaaa taagttataa aaaaaataag tgtatacaaa 
ttttaaagtg actcttaggt tttaaaacga aaattcttgt tcttgagtaa ctctttcctg 
taggtcaggt tgctttctca ggtatagcat gaggtcgctc ttattgacca cacctctacc 
ggcatgccca tgggttaact gatcaatgca tcctgcatgg cgcgcctgat gagcctgaac 
tgcccgggca aatcagctgg acgtctgcct gcattaatga atcggccaac gcgcggggag 
aggcggtttg cgtattgggc gctcttccgc ttcctcgctc actgactcgc tgcgctcggt 
cgttcggctg cggcgagcgg tatcagctca ctcaaaggcg gtaatacggt tatccacaga 
atcaggggat aacgcaggaa agaacatgtg agcaaaaggc cagcaaaagg ccaggaaccg 
taaaaaggcc gcgttgctgg cgtttttcca taggctccgc ccccctgacg agcatcacaa 
aaatcgacgc tcaagtcaga ggtggcgaaa cccgacagga ctataaagat accaggcgtt 
tccccctgga agctccctcg tgcgctctcc tgttccgacc ctgccgctta ccggatacct 
gtccgccttt ctcccttcgg gaagcgtggc gctttctcat agctcacgct gtaggtatct 
cagttcggtg taggtcgttc gctccaagct gggctgtgtg cacgaacccc ccgttcagcc 
cgaccgctgc gccttatccg gtaactatcg tcttgagtcc aacccggtaa gacacgactt 
atcgccactg gcagcagcca ctggtaacag gattagcaga gcgaggtatg taggcggtgc 
tacagagttc ttgaagtggt ggcctaacta cggctacact agaaggacag tatttggtat 
ctgcgctctg ctgaagccag ttaccttcgg aaaaagagtt ggtagctctt gatccggcaa 
acaaaccacc gctggtagcg gtggtttttt tgtttgcaag cagcagatta cgcgcagaaa 
aaaaggatct caagaagatc ctttgatctt ttctacgggg tctgacgctc agtggaacga 
aaactcacgt taagggattt tggtcatgag attatcaaaa aggatcttca cctagatcct 
tttaaattaa aaatgaagtt ttaaatcaat ctaaagtata tatgagtaaa cttggtctga 
cagttaccaa tgcttaatca gtgaggcacc tatctcagcg atbtgtctat ttcgttcatc 
catagttgcc tgactccccg tcgtgtagat aactacgata cgggagggct taccatctgg 
ccccagtgct gcaatgatac cgcgagaccc acgctcaccg gctccagatt tatcagcaat 
aaaccagcca gccggaaggg ccgagcgcag aagtggtcct gcaactttat ccgcctccat 
ccagtctatt aattgttgcc gggaagctag agtaagtagt tcgccagtta atagtttgcg 
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caacgttgtt gccattgcta caggcatcgt ggtgtcacgc tcgtcgtttg gtatggcttc 2340 

attcagctcc ggttcccaac gatcaaggcg agttacatga tcccccatgt tgtgcaaaaa 2400 

agcggttagc tccttcggtc ctccgatcgt tgtcagaagt aagttggccg cagtgttatc 2460 

actcatggtt atggcagcac tgcataattc tcttactgtc atgccatccg taagatgctt 2520 

ttctgtgact ggtgagtact caaccaagtc attctgagaa tagtgtatgc ggcgaccgag 2580 

ttgctcttgc ccggcgtcaa tacgggataa taccgcgcca catagcagaa ctttaaaagt 2640 

gctcatcatt ggaaaacgtt cttcggggcg aaaactctca aggatcttac cgctgttgag 2700 

atccagttcg atgtaaccca ctcgtgcacc caactgatct tcagcatctt ttactttcac 2760 

cagcgtttct gggtgagcaa aaacaggaag gcaaaatgcc gcaaaaaagg gaataagggc 2820 

gacacggaaa tgttgaatac tcatactctt cctttttcaa tattattgaa gcatttatca 2880 

gggttattgt ctcatgagcg gatacatatt tgaatgtatt tagaaaaata aacaaatagg 2940 

ggttccgcgc acatttcccc gaaaagtgcc acctgacgcg ccctgtagcg gcgcattaag 3000 

cgcggcgggt gtggtggtta cgcgcagcgt gaccgctaca cttgccagcg ccctagcgcc 3 060 

cgctcctttc gctttcttcc cttcctttct cgccacgttc gccggctttc cccgtcaagc 312 0 

tctaaatcgg gggctccctt tagggttccg atttagtgct ttacggcacc tcgaccccaa 3180 

aaaacttgat tagggtgatg gttcacgtag tgggccatcg ccctgataga cggtttttcg 3240 

ccctttgacg ttggagtcca cgttctttaa tagtggactc ttgttccaaa ctggaacaac 33 00 

actcaaccct atctcggtct attcttttga tttataaggg attttgccga tttcggccta 3360 

ttggttaaaa aatgagctga tttaacaaaa atttaacgcg aattttaaca aaatattaac 342 0 
gcttacaatt tccattcgcc attcaggctg cgcaactgtt gggaagggcg atcggtgcgg 3480 
gcctcttcgc tattacgcca g 3501 

<210> 3 
<211> 4188 
<212> DNA 

<213> Artificial sequence 
<220> 



<223> 
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<220> 

<221> mis cofeature 

<222> (2673) . . (3530) 

<223> Ampicillin resistance gene 



<220> 

<221> rep — origin 

<222> (1730) . . (2670) 

<223> ColEl 



<220> 

< 2 2 1 > mi s c_f eature 

<222> (3662) . . (4118) 

<223> fl-phage origin of replication 
<220> 

<221> terminator 

<222> (1027) . . (1355) 

<223> ADH1 

<220> 

<221> promoter 
<222> (582) . . (969) 

<223> Met25 promoter 



<220> 

< 2 2 1 > mis c_f e a t ur e 

<222> (1365) . . (1603) 

<223> ARS1 (autonomous replicating sequence) for Yeast replication 
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<220> 

< 2 2 1 > mi s cofeature 
<222> (49) . . (574) 

<223> lambda spacer DNA (22428-22923) 
<400> 3 

ctgatttgcc cgggcagttc aggctcatca ggcgcgccat gcagggattc tggaaattgc 
aacgaaggaa gaaacctcgt tgctggaagc ctggaagaag tatcgggtgt tgctgaaccg 
tgttgataca tcaactgcac ctgatattga gtggcctgct gtccctgtta tggagtaatc 
gttttgtgat atgccgcaga aacgttgtat gaaataacgt tctgcggtta gttagtatat 
tgtaaagctg agtattggtt tatttggcga ttattatctt caggagaata atggaagttc 
tatgactcaa ttgttcatag tgtttacatc accgccaatt gcttttaaga ctgaacgcat 
gaaatatggt ttttcgtcat gttttgagtc tgctgttgat atttctaaag tcggtttttt 
ttcttcgttt tctctaacta ttttccatga aatacatttt tgattattat ttgaatcaat 
tccaattacc tgaagtcttt catctataat tggcattgta tgtattggtt tattggagta 
gatgcttgct tttctgagcc atagctctga tatcagatct tcttcggatg caagggttcg 
aatcccttag ctctcattat tttttgcttt ttctcttgag gtcacatgat cgcaaaatgg 
caaatggcac gtgaagctgt cgatattggg gaactgtggt ggttggcaaa tgactaatta 
agttagtcaa ggcgccatcc tcatgaaaac tgtgtaacat aataaccgaa gtgtcgaaaa 
ggtggcacct tgtccaattg aacacgctcg atgaaaaaaa taa^atatat ataaggttaa 
gtaaagcgtc tgttagaaag gaagtttttc ctttttcttg ctctcttgtc ttttcatcta 
ctatttcctt cgtgtaatac agggtcgtca gatacataga tacaattcta ttacccccat 
ccatacaagc ttggcgccga attcgtcgac ccggggatcc gcggccgcag gcctaaattg 
atctagagct ttggacttct tcgccagagg tttggtcaag tctccaatca aggttgtcgg 
cttgtctacc ttgccagaaa tttacgaaaa gatggaaaag ggtcaaatcg ttggtagata 
cgttgttgac acttctaaat aagcgaattt cttatgattt atgattttta ttattaaata 
agttataaaa aaaataagtg tatacaaatt ttaaagtgac tcttaggttt taaaacgaaa 
attcttgttc ttgagtaact ctttcctgta ggtcaggttg ctttctcagg tatagcatga 
ggtcgctctt attgaccaca cctctaccgg catgcccatg ggttdttttg aaaagcaagc 
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ataaaagatc taaacataaa atctgtaaaa taacaagatg taaagataat gctaaatcat 
ttggcttttt gattgattgt acaggaaaat atacatcgca gggggttgac ttttaccatt 
tcaccgcaat ggaatcaaac ttgttgaaga gaatgttcac aggcgcatac gctacaatga 
cccgattctt gctagccttt tctcggtctt gcaaacaacc gccaactgat caatgcatcc 
tgcatggcgc gcctgatgag cctgaactgc ccgggcaaat cagctggacg tctgcctgca 
ttaatgaatc ggccaacgcg cggggagagg cggtttgcgt attgggcgct cttccgcttc 
ctcgctcact gactcgctgc gctcggtcgt tcggctgcgg cgagcggtat cagctcactc 
aaaggcggta atacggttat ccacagaatc aggggataac gcaggaaaga acatgtgagc 
aaaaggccag caaaaggcca ggaaccgtaa aaaggccgcg ttgctggcgt ttttccatag 
gctccgcccc cctgacgagc atcacaaaaa tcgacgctca agtcagaggt ggcgaaaccc 
gacaggacta taaagatacc aggcgtttcc ccctggaagc tccctcgtgc gctctcctgt 
tccgaccctg ccgcttaccg gatacctgtc cgcctttctc ccttcgggaa gcgtggcgct 
ttctcatagc tcacgctgta ggtatctcag ttcggtgtag gtcgttcgct ccaagctggg 
ctgtgtgcac gaaccccccg ttcagcccga ccgctgcgcc ttatccggta actatcgtct 
tgagtccaac ccggtaagac acgacttatc gccactggca gcagcbactg gtaacaggat 
tagcagagcg aggtatgtag gcggtgctac agagttcttg aagt^gtggc ctaactacgg 
ctacactaga aggacagtat ttggtatctg cgctctgctg aagccagtta ccttcggaaa 
aagagttggt agctcttgat ccggcaaaca aaccaccgct ggtagcggtg gtttttttgt 
ttgcaagcag cagattacgc gcagaaaaaa aggatctcaa gaagatcctt tgatcttttc 
tacggggtct gacgctcagt ggaacgaaaa ctcacgttaa gggattttgg tcatgagatt 
atcaaaaagg atcttcacct agatcctttt aaattaaaaa tgaagtttta aatcaatcta 
aagtatatat gagtaaactt ggtctgacag ttaccaatgc ttaatcagtg aggcacctat 
ctcagcgatc tgtctatttc gttcatccat agttgcctga ctccccgtcg tgtagataac 
tacgatacgg gagggcttac catctggccc cagtgctgca atgataccgc gagacccacg 
ctcaccggct ccagatttat cagcaataaa ccagccagcc ggaagggccg agcgcagaag 
tggtcctgca actttatccg cctccatcca gtctattaat tgttgccggg aagctagagt 
aagtagttcg ccagttaata gtttgcgcaa cgttgttgcc attgctacag gcatcgtggt 
gtcacgctcg tcgtttggta tggcttcatt cagctccggt tcfccaacgat caaggcgagt 
tacatgatcc cccatgttgt gcaaaaaagc ggttagctcc ttcggtcctc cgatcgttgt 
cagaagtaag ttggccgcag tgttatcact catggttatg gcagcactgc ataattctct 
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tactgtcatg ccatccgtaa gatgcttttc tgtgactggt gagtactcaa ccaagtcatt 3240 

ctgagaatag tgtatgcggc gaccgagttg ctcttgcccg gcgtcaatac gggataatac 3300 

cgcgccacat agcagaactt taaaagtgct catcattgga aaacgttctt cggggcgaaa 3360 

actctcaagg atcttaccgc tgttgagatc cagttcgatg taacccactc gtgcacccaa 3420 

ctgatcttca gcatctttta ctttcaccag cgtttctggg tgagcaaaaa caggaaggca 3480 

aaatgccgca aaaaagggaa taagggcgac acggaaatgt tgaatactca tactcttcct 3540 

ttttcaatat tattgaagca tttatcaggg ttattgtctc atgagcggat acatatttga 3600 

atgtatttag aaaaataaac aaataggggt tccgcgcaca tttccccgaa aagtgccacc 3 660 

tgacgcgccc tgtagcggcg cattaagcgc ggcgggtgtg gtggttacgc gcagcgtgac 3720 

cgctacactt gccagcgccc tagcgcccgc tcctttcgct ttcttccctt cctttctcgc 3780 

cacgttcgcc ggctttcccc gtcaagctct aaatcggggg ctcccitttag ggttccgatt 3840 

tagtgcttta cggcacctcg accccaaaaa acttgattag ggtigatggtt cacgtagtgg 3 900 

gccatcgccc tgatagacgg tttttcgccc tttgacgttg gagtccacgt tctttaatag 3 960 

tggactcttg ttccaaactg gaacaacact caaccctatc tcggtctatt cttttgattt 4020 

ataagggatt ttgccgattt cggcctattg gttaaaaaat gagctgattt aacaaaaatt 4080 

taacgcgaat tttaacaaaa tattaacgct tacaatttcc attcgccatt caggctgcgc 4140 

aactgttggg aagggcgatc ggtgcgggcc tcttcgctat tacgccag 4188 

<210> 4 
<211> 11466 
<212> DNA 

<213> Artificial sequence 



<220> 

<223> Synthetic 
<220> 

<221> misc — feature 

<222> (3560) . . (4247) 

<223> Tetrahymena thermophila macronuclear telomere 
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<220> 

<221> misc_feature 

<222> (6024) . . (6711) 

<223> Tetrahymena thermophila macronuclear telomere 
<220> 

< 2 2 1 > mi s cofeature 

<222> (9644) . . (10388) 

<223> Autonomous replicating sequence 
<220> 

<221> misc_feature 

<222> (10488) (11465) 

<223> Centromere IV 

<220> 

<221> rep_origin 

<222> (7198) . . (7198) 

<223> Origin of replication, PMB1 

<220> 

< 2 2 1 > mis c_f e a t ur e 
<222> (1962) . . (2765) 

<223> URA3, orotidine-5' -phosphate decarboxylase coding sequence 
<220> 

< 2 2 1 > mis c_f e a t ur e 
<222> (4893) . . (5552) 

<223> HIS3, imidazoleglycerolphosphate dehydratase, coding sequence 
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<220> 

< 2 2 1 > mi s c_f eat ur e 
<222> (7956) - . (8816) 

<223> AP(R), beta- lactamase, ampR ampicillin resistance, coding sequenc 
e 



<220> 

<221> misc_fe a t ur e 

<222> (9129) . . (9803) 

<223> TRPl, phosphoribosylanthranilate isomerase, coding sequence 



<400> 4 

ttctcatgtt tgacagctta tcatcgataa gctttaatgc ggtagtttat cacagttaaa 60 

ttgctaacgc agtcaggcac cgtgtatgaa atctaacaat gcgctcatcg tcatcctcgg 12 0 

caccgtcacc ctggatgctg taggcatagg cttggttatg ccggtactgc cgggcctctt 180 

gcgggatatc gtccattccg acagcatcgc cagtcactat ggcgtgctgc tagcgctata 240 

tgcgttgatg caatttctat gcgcacccgt tctcggagca ctgtccgacc gctttggccg 300 

ccgcccagtc ctgctcgctt cgctacttgg agccactatc gactacgcga tcatggcgac 360 

cacacccgtc ctgtggatca attcccttta gtataaattt cactctgaac catcttggaa 420 

ggaccggtaa ttatttcaaa tctctttttc aattgtatat gtgttatgtt atgtagtata 480 

ctctttcttc aacaattaaa tactctcggt agccaagttg gtttaaggcg caagacttta 540 

atttatcact acggaattgg cgcgccaatt ccgtaatctt gagatcgggc gttcgatcgc 600 

cccgggagat ttttttgttt tttatgtctt ccattcactt cccagacttg caagttgaaa 660 

tatttctttc aagggaattg atcctctacg ccggacgcat cgtggccggc atcaccggcg 720 

ccacaggtgc ggttgctggc gcctatatcg ccgacatcac cgatggggaa gatcgggctc 780 

gccacttcgg gctcatgagc gcttgtttcg gcgtgggtat ggtggcaggc cccgtggccg 840 

ggggactgtt gggcgccatc tccttgcatg caccattcct tgcggcggcg gtgctcaacg 900 

gcctcaacct actactgggc tgcttcctaa tgcaggagtc gcataaggga gagcgtcgac 960 

cgatgccctt gagagccttc aacccagtca gctccttccg gtgggcgcgg ggcatgacta 1020 
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tcgtcgccgc acttatgact gtcttcttta tcatgcaact cgtaggacag gtgccggcag 
cgctctgggt cattttcggc gaggaccgct ttcgctggag cgcgacgatg atcggcctgt 
cgcttgcggt attcggaatc ttgcacgccc tcgctcaagc cttcgtcact ggtcccgcca 
ccaaacgttt cggcgagaag caggccatta tcgccggcat ggcggccgac gcgctgggct 
acgtcttgct ggcgttcgcg acgcgaggct ggatggcctt ccccattatg attcttctcg 
cttccggcgg catcgggatg cccgcgttgc aggccatgct gtccaggcag gtagatgacg 
accatcaggg acagcttcaa ggatcgctcg cggctcttac cagcctaact tcgatcactg 
gaccgctgat cgtcacggcg atttatgccg cctcggcgag cacatggaac gggttggcat 
ggattgtagg cgccgcccta taccttgtct gcctccccgc gttgcgtcgc ggtgcatgga 
gccgggccac ctcgacctga atggaagccg gcggcacctc gctaacggat tcaccactcc 
aagaattgga gccaatcaat tcttgcggag aactgtgaat gcgcaaacca acccttggca 
gaacatatcc atcgcgtccg ccatctccag cagccgcacg cggcgcatcc ccccccccct 
ttcaattcaa ttcatcattt tttttttatt cttttttttg atttcggttt ctttgaaatt 
tttttgattc ggtaatctcc gaacagaagg aagaacgaag gaaggagcac agacttagat 
tggtatatat acgcatatgt agtgttgaag aaacatgaaa ttgcccagta ttcttaaccc 
aactgcacag aacaaaaacc tgcaggaaac gaagataaat catgtcgaaa gctacatata 
aggaacgtgc tgctactcat cctagtcctg ttgctgccaa gctatttaat atcatgcacg 
aaaagcaaac aaacttgtgt gcttcattgg atgttcgtac caccaaggaa ttactggagt 
tagttgaagc attaggtccc aaaatttgtt tactaaaaac acatgtggat atcttgactg 
atttttccat ggagggcaca gttaagccgc taaaggcatt atccgccaag tacaattttt 
tactcttcga agacagaaaa tttgctgaca ttggtaatac agtcaaattg cagtactctg 
cgggtgtata cagaatagca gaatgggcag acattacgaa tgcacacggt gtggtgggcc 
caggtattgt tagcggtttg aagcaggcgg cagaagaagt aacaaaggaa cctagaggcc 
ttttgatgtt agcagaattg tcatgcaagg gctccctatc tactggagaa tatactaagg 
gtactgttga cattgcgaag agcgacaaag attttgttat cggctttatt gctcaaagag 
acatgggtgg aagagatgaa ggttacgatt ggttgattat gacacccggt gtgggtttag 
atgacaaggg agacgcattg ggtcaacagt atagaaiccgt ggatgatgtg gtctctacag 
gatctgacat tattattgtt ggaagaggac tatttgcaaa gggaagggat gctaaggtag 
agggtgaacg ttacagaaaa gcaggctggg aagcatattt gaga&gatgc ggccagcaaa 
actaaaaaac tgtattataa gtaaatgcat gtatactaaa ctcacaaatt agagcttcaa 
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tttaattata tcagttatta ctcgggcgta atgattttta taatgacgaa aaaaaaaaaa 2 880 

ttggaaagaa aagggggggg gggcagcgtt gggtcctggc cacgggtgcg catgatcgtg 2940 

ctcctgtcgt tgaggacccg gctaggctgg cggggttgcc ttactggtta gcagaatgaa 3000 

tcaccgatac gcgagcgaac gtgaagcgac tgctgctgca aaacgtctgc gacctgagca 3 060 

acaacatgaa tggtcttcgg tttccgtgtt tcgtaaagtc tggaaacgcg gaagtcagcg 3120 

ccctgcacca ttatgttccg gatctgcatc gcaggatgct gctggctacc ctgtggaaca 3180 

cctacatctg tattaacgaa gcgctggcat tgaccctgag tgatttttct ctggtcccgc 3240 

cgcatccata ccgccagttg tttaccctca caacgttcca gtaaccgggc atgttcatca 3300 

tcagtaaccc gtatcgtgag catcctctct cgtttcatcg gtatcattac ccccatgaac 3360 

agaaattccc ccttacacgg aggcatcaag tgaccaaaca ggaaaaaacc gcccttaaca 3420 

tggcccgctt tatcagaagc cagacattaa cgcttctgga gaaactcaac gagctggacg 3480 

cggatgaaca ggcagacatc tgtgaatcgc ttcacgacca cgctgatgag ctttaccgca 3 540 

gccctcgagg gataagcttc atttttagat aaaatttatt aatcatcatt aatttcttga 3600 

aaaacatttt atttattgat cttttataac aaaaaaccct tctaaaagtt tatttttgaa 3 660 

tgaaaaactt ataaaaattt atgaaaacta caaaaaataa aatttttaat taaaataatt 3720 

ttgataagaa cttcaatctt tgactagcta gcttagtcat ttttgagatt taattaatat 3780 

tttatgttta ttcatatata aactattcaa aatattatag aatttaaaca ttttaacatc 3 840 

ttaatcattc ataaataact aaaaatcaaa gtattacatc aataaataac ttttactcaa 3 900 

tgtcaaagaa ttattggggt tggggttggg gttggggttg gggttggggt tggggttggg 3 960 

gttggggttg gggttggggt tggggttggg gttggggttg gggttggggt tggggttggg 4020 

gttggggttg gggttggggt tggggttggg gttggggttg gggttggggt tggggttggg 4 080 

gttggggttg gggttggggt tggggttggg gttggggttg gggttggggt tggggttggg 4140 

gttggggttg gggttggggt tggggttggg gttggggttg gggtgggaaa acagcattca 4200 

ggtattagaa gaatatcctg attcaggtga aaatattgtt gatgcgcggg atcctcgggg 4260 

acaccaaata tggcgatctc ggccttttcg tttcttggag ctgggacatg tttgccatcg 4320 

atccatctac caccagaacg gccgttagat ctgctgccac cgttgtttcc accgaagaaa 4380 

ccaccgttgc cgtaaccacc acgacggttg ttgctaaaga agctgccacc gccacggcca 4440 

ccgttgtagc cgccgttgtt gttattgtag ttgctcatgt tatttctggc acttcttggt 4500 

tttcctctta agtgaggagg aacataacca ttctcgttgt tgtcgttgat gcttaaattt 4560 
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tgcacttgtt cgctcagttc agccataata tgaaatgctt ttcttgttgt tcttacggaa 
taccacttgc cacctatcac cacaactaac tttttcccgt tcctccatct cttttatatt 
ttttttctcg atcgagttca agagaaaaaa aaagaaaaag caaaaagaaa aaaggaaagc 
gcgcctcgtt cagaatgaca cgtatagaat gatgcattac cttgtcatct tcagtatcat 
actgttcgta tacatactta ctgacattca taggtataca tatatacaca tgtatatata 
tcgtatgctg cagctttaaa taatcggtgt cactacataa gaacaccttt ggtggaggga 
acatcgttgg taccattggg cgaggtggct tctcttatgg caaccgcaag agccttgaac 
gcactctcac tacggtgatg atcattcttg cctcgcagac aatcaacgtg gagggtaatt 
ctgctagcct ctgcaaagct ttcaagaaaa tgcgggatca tctcgcaaga gagatctcct 
actttctccc tttgcaaacc aagttcgaca actgcgtacg gcctgttcga aagatctacc 
accgctctgg aaagtgcctc atccaaaggc gcaaatcctg atccaaacct ttttactcca 
cgcgccagta gggcctcttt aaaagcttga ccgagagcaa tciccgcagtc ttcagtggtg 
tgatggtcgt ctatgtgtaa gtcaccaatg cactcaacga ttagcgacca gccggaatgc 
ttggccagag catgtatcat atggtccaga aaccctatac ctgtgtggac gttaatcact 
tgcgattgtg tggcctgttc tgctactgct tctgcctctt tttctgggaa gatcgagtgc 
tctatcgcta ggggaccacc ctttaaagag atcgcaatct gaatcttggt ttcatttgta 
atacgcttta ctagggcttt ctgctctgtc atctttgcct tcgtttatct tgcctgctca 
ttttttagta tattcttcga agaaatcaca ttactttata taatgtataa ttcattatgt 
gataatgcca atcgctaaga aaaaaaaaga gtcatccgct aggtggaaaa aaaaaaatga 
aaatcattac cgaggcataa aaaaatatag agtgtactag aggaggccaa gagtaataga 
aaaagaaaat tgcgggaaag gactgtgtta tgacttccct gactaatgcc gtgttcaaac 
gatacctggc agtgactcct agcgctcacc aagctcttaa aacgagaatt aagaaaaagt 
cgtcatcttt cgataagttt ttcccacagc aaagcaatag tagaaaaaaa caatgggaaa 
cgttgaatga agacaaagcg tcgtggttta aaaggaaata cgctcacgta catgctaggg 
aacaggaccg tgcagcggat cccgcgcatc aacaatattt tcacctgaat caggatattc 
ttctaatacc tgaatgctgt tttcccaccc caaccccaac cccaacccca accccaaccc 
caaccccaac cccaacccca accccaaccc caaccccaac cccaacccca accccaaccc 
caaccccaac cccaacccca accccaaccc caaccccaac cccaacccca accccaaccc 
caaccccaac cccaacccca accccaaccc caaccccaac cccaacccca accccaaccc 
caaccccaac cccaacccca accccaaccc caaccccaac cccaacccca accccaataa 
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ttctttgaca ttgagtaaaa gttatttatt gatgtaatac tttgattttt agttatttat 6420 

gaatgattaa gatgttaaaa tgtttaaatt ctataatatt ttgaatagtt tatatatgaa 6480 

taaacataaa atattaatta aatctcaaaa atgactaagc tagctagtca aagattgaag 6540 

ttcttatcaa aattatttta attaaaaatt ttattttttg tagttttcat aaatttttat 6600 

aagtttttca ttcaaaaata aacttttaga agggtttttt gttataaaag atcaataaat 6660 

aaaatgtttt tcaagaaatt aatgatgatt aataaatttt atctaaaaat gaagcttatc 6720 

cctcgagggc tgcctcgcgc gtttcggtga tgacggtgaa aacctctgac acatgcagct 6780 

cccggagacg gtcacagctt gtctgtaagc ggatgccggg agcagacaag cccgtcaggg 6840 

cgcgtcagcg ggtgttggcg ggtgtcgggg cgcagccatg acccagtcac gtagcgatag 6900 

cggagtgtat actggcttaa ctatgcggca tcagagcaga ttgtactgag agtgcaccat 6960 

atgcggtgtg aaataccgca cagatgcgta aggagaaaat accgcatcag gcgctcttcc 7020 

gcttcctcgc tcactgactc gctgcgctcg gtcgttcggc tgc'ggcgagc ggtatcagct 7080 

cactcaaagg cggtaatacg gttatccaca gaatcagggg ataacgcagg aaagaacatg 7140 

tgagcaaaag gccagcaaaa ggccaggaac cgtaaaaagg ccgcgttgct ggcgtttttc 7200 

cataggctcc gcccccctga cgagcatcac aaaaatcgac gctcaagtca gaggtggcga 7260 

aacccgacag gactataaag ataccaggcg tttccccctg gaa^ctccct cgtgcgctct 7320 

cctgttccga ccctgccgct taccggatac ctgtccgcct ttctcccttc gggaagcgtg 7380 

gcgctttctc atagctcacg ctgtaggtat ctcagttcgg tfgtaggtcgt tcgctccaag 7440 

ctgggctgtg tgcacgaacc ccccgttcag cccgaccgct gcgccttatc cggtaactat 7500 

cgtcttgagt ccaacccggt aagacacgac ttatcgccac tggcagcagc cactggtaac 7560 

aggattagca gagcgaggta tgtaggcggt gctacagagt tdittgaagtg gtggcctaac 7620 

tacggctaca ctagaaggac agtatttggt atctgcgctc tgctgaagcc agttaccttc 7680 

ggaaaaagag ttggtagctc ttgatccggc aaacaaacca ccgctggtag cggtggtttt 7740 

tttgtttgca agcagcagat tacgcgcaga aaaaaaggat ctcaagaaga tcctttgatc 7800 
ttttctacgg ggtctgacgc tcagtggaac gaaaactcac gttaagggat tttggtcatg 7860 
agattatcaa aaaggatctt cacctagatc cttttaaatt aaaaatgaag ttttaaatca 7920 
atctaaagta tatatgagta aacttggtct gacagttacc aatgcttaat cagtgaggca 7980 
cctatctcag cgatctgtct atttcgttca tccatagttg cctgactccc cgtcgtgtag 8040 
ataactacga tacgggaggg cttaccatct ggccccagtg ctgcaatgat accgcgagac 8100 
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ccacgctcac cggctccaga tttatcagca ataaaccagc cagccggaag ggccgagcgc 8160 

agaagtggtc ctgcaacttt atccgcctcc atccagtcta ttaattgttg ccgggaagct 8220 

agagtaagta gttcgccagt taatagtttg cgcaacgttg ttgccattgc tgcaggcatc 8280 

gtggtgtcac gctcgtcgtt tggtatggct tcattcagct ccggttccca acgatcaagg 8340 

cgagttacat gatcccccat gttgtgcaaa aaagcggtta gctccttcgg tcctccgatc 8400 

gttgtcagaa gtaagttggc cgcagtgtta tcactcatgg ttatggcagc actgcataat 8460 

tctcttactg tcatgccatc cgtaagatgc ttttctgtga ctggtgagta ctcaaccaag 8520 

tcattctgag aatagtgtat gcggcgaccg agttgctctt gcccggcgtc aacacgggat 8580 

aataccgcgc cacatagcag aactttaaaa gtgctcatca ttggaaaacg ttcttcgggg 8640 

cgaaaactct caaggatctt accgctgttg agatccagtt cgatgtaacc cactcgtgca 8700 

cccaactgat cttcagcatc ttttactttc accagcgttt ctgg^tgagc aaaaacagga 8760 

aggcaaaatg ccgcaaaaaa gggaataagg gcgacacgga aatgttgaat actcatactc 8820 

ttcctttttc aatattattg aagcatttat cagggttatt gtdtcatgag cggatacata 8880 

tttgaatgta tttagaaaaa taaacaaata ggggttccgc gcacatttcc ccgaaaagtg 8940 

ccacctgacg tctaagaaac cattattatc atgacattaa dctataaaaa taggcgtatc 9000 

acgaggccct ttcgtcttca agaattaatt cggtcgaaaa aagaaaagga gagggccaag 9060 

agggagggca ttggtgacta ttgagcacgt gagtatacgt gattaagcac acaaaggcag 9120 

cttggagtat gtctgttatt aatttcacag gtagttctgg tccattggtg aaagtttgcg 9180 

gcttgcagag cacagaggcc gcagaatgtg ctctagattc cgatgctgac ttgctgggta 9240 

ttatatgtgt gcccaataga aagagaacaa ttgacccggt tattgcaagg aaaatttcaa 9300 

gtcttgtaaa agcatataaa aatagttcag gcactccgaa atacttggtt ggcgtgtttc 9360 

gtaatcaacc taaggaggat gttttggctc tggtcaatga ttacggcatt gatatcgtcc 9420 

aactgcatgg agatgagtcg tggcaagaat accaagagtt cctcggtttg ccagttatta 9480 

aaagactcgt atttccaaaa gactgcaaca tactactcag tgcagcttca cagaaacctc 9540 

attcgtttat tcccttgttt gattcagaag caggtgggac aggtgaactt ttggattgga 9600 

actcgatttc tgactgggtt ggaaggcaag agagccccga aagcttacat tttatgttag 9660 

ctggtggact gacgccagaa aatgttggtg atgcgcttag attaaatggc gttattggtg 9720 

ttgatgtaag cggaggtgtg gagacaaatg gtgtaaaaga ctctaacaaa atagcaaatt 9780 

tcgtcaaaaa tgctaagaaa taggttatta ctgagtagta tttatttaag tattgtttgt 9840 

gcacttgcct gcaggccttt tgaaaagcaa gcataaaaga tctaaacata aaatctgtaa 9900 
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aataacaaga tgtaaagata atgctaaatc atttggcttt ttgattgatt gtacaggaaa 9960 

atatacatcg cagggggttg acttttacca tttcaccgca atggaatcaa acttgttgaa 10020 

gagaatgttc acaggcgcat acgctacaat gacccgattc ttgctagcct tttctcggtc 10080 

ttgcaaacaa ccgccggcag cttagtatat aaatacacat gtacatacct ctctccgtat 10140 

cctcgtaatc attttcttgt atttatcgtc ttttcgctgt aaaaapttta tcacacttat 102 00 

ctcaaataca cttattaacc gcttttacta ttatcttcta cgct;gacagt aatatcaaac 10260 

agtgacacat attaaacaca gtggtttctt tgcataaaca ccatcagcct caagtcgtca 10320 

agtaaagatt tcgtgttcat gcagatagat aacaatctat atgttgataa ttagcgttgc 10380 

ctcatcaatg cgagatccgt ttaaccggac cctagtgcac ttaccccacg ttcggtccac 10440 

tgtgtgccga acatgctcct tcactatttt aacatgtgga attaattcta aatcctcttt 10500 

atatgatctg ccgatagata gttctaagtc attgaggttc atcaacaatt ggattttctg 10560 

tttactcgac ttcaggtaaa tgaaatgaga tgatacttgc ttatctcata gttaactcta 10620 

agaggtgata cttatttact gtaaaactgt gacgataaaa ccggaaggaa gaataagaaa 10680 

actcgaactg atctataatg cctattttct gtaaagagtt taagctatga aagcctcggc 10740 

attttggccg ctcctaggta gtgctttttt tccaaggaca aaacagtttc tttttcttga 10800 

gcaggtttta tgtttcggta atcataaaca ataaataaat tatttcattt atgtttaaaa 10860 

ataaaaaata aaaaagtatt ttaaattttt aaaaaagttg attataagca tgtgaccttt 10920 

tgcaagcaat taaattttgc aatttgtgat tttaggcaaa agttacaatt tctggctcgt 10980 

gtaatatatg tatgctaaag tgaactttta caaagtcgat atggacttag tcaaaagaaa 11040 

ttttcttaaa aatatatagc actagccaat ttagcacttc tttatgagat atattataga 11100 

ctttattaag ccagatttgt gtattatatg tatttacccg gcgaatcatg gacatacatt 11160 

ctgaaatagg taatattctc tatggtgaga cagcatagat aacctaggat acaagttaaa 11220 

agctagtact gttttgcagt aatttttttc ttttttataa gaaLtgttacc acctaaataa 11280 

gttataaagt caatagttaa gtttgatatt tgattgtaaa atacqgtaat atatttgcat 11340 

gatcaaaagg ctcaatgttg actagccagc atgtcaacca ctatattgat caccgatata 11400 

tggacttcca caccaactag taatatgaca ataaattcaa gatattcttc atgagaatgg 11460 

cccaga 11466 
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<211> 4313 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic 
<220> 

< 2 2 1 > mi s c_f e a tur e 
<222> (3787) . . (4243) 

<223> fl-phage origin of replication 
<220> 

< 2 2 1 > mis c_f e a t ur e 
<222> (2798) . . (3655) 

<223> Ampicillin resistance gene 

<220> 

<221> terminator 
<222> (1100) . . (1428) 
<223> 

<220> 

<221> promoter 

<222> (655) . . (1042) 

<22 3> Met 2 5 promotor 

<220> 

<221> rep_origin 

<222> (1855) . . (2795) 

<223> ColEl 
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<400> 



5 



ctgatttgcc cgggcagttc aggctcatca ggcgcgccat gcagggatcg gcgttttccg 
gaactggaaa accgacatgt tgatttcctg aaacgggata tcatcaaagc catgaacaaa 
gcagccgcgc tggatgaact gataccgggg ttgctgagtg aatatatcga acagtcaggt 
taacaggctg cggcattttg tccgcgccgg gcttcgctca ctgttcaggc cggagccaca 
gaccgccgtt gaatgggcgg atgctaatta ctatctcccg aaagaatccg cataccagga 
agggcgctgg gaaacactgc cctttcagcg ggccatcatg aatgcgatgg gcagcgacta 
catccgtgag gtgaatgtgg tgaagtctgc ccgtgtcggt tattccaaaa tgctgctggg 
tgtttatgcc tactttatag agcataagca gcgcaacacc cttatctggt tgccgacgga 
tggtgatgcc gagaacttta tgaaaaccca cgttgagccg actattcgtg atattccgtc 
gctgctggcg ctggccccgt ggtatggcaa aaagcaccgg gataacacgc tcaccatgaa 
gcgtttcact aatgggcgtg gcttctggtg cctgggcggt aaagcggaga tcttcttcgg 
atgcaagggt tcgaatccct tagctctcat tattttttgc tttttctctt gaggtcacat 
gatcgcaaaa tggcaaatgg cacgtgaagc tgtcgatatt gg^gaactgt ggtggttggc 
aaatgactaa ttaagttagt caaggcgcca tcctcatgaa aacfcejtgtaa cataataacc 
gaagtgtcga aaaggtggca ccttgtccaa ttgaacacgc tcgdtgaaaa aaataagata 
tatataaggt taagtaaagc gtctgttaga aaggaagttt ttcctttttc ttgctctctt 
gtcttttcat ctactatttc cttcgtgtaa tacagggtcg tcagatacat agatacaatt 
ctattacccc catccataca agcttggcgc cgaattcgtc gacccgggga tccgcggccg 
caggcctaaa ttgatctaga gctttggact tcttcgccag aggtttggtc aagtctccaa 
tcaaggttgt cggcttgtct accttgccag aaatttacga aaagatggaa aagggtcaaa 
tcgttggtag atacgttgtt gacacttcta aataagcgaa tttcttatga tttatgattt 
ttattattaa ataagttata aaaaaaataa gtgtatacaa attttaaagt gactcttagg 
ttttaaaacg aaaattcttg ttcttgagta actctttcct gtaggtcagg ttgctttctc 
aggtatagca tgaggtcgct cttattgacc acacctctac cggcatgccc atggatgacc 
cctccagcgt gttttatctc tgcgagcata atgcctgcgt catccgccag caggagctgg 
actttactga tgcccgttat atctgcgaaa agaccgggat ctggacccgt gatggcattc 
tctggttttc gtcatccggt gaagagattg agccacctga cagtgtgacc tttcacatct 
ggacagcgta cagcccgttc accacctggg tgcagattgt caaagactgg atgaaaacga 
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aaggggatac gggaaaacgt aaaaccttcg taaacaccac gctcggtgag atgatcaatg 
catcctgcat ggcgcgcctg atgagcctga actgcccggg caaatcagct ggacgtctgc 
ctgcattaat gaatcggcca acgcgcgggg agaggcggtt tgcgtattgg gcgctcttcc 
gcttcctcgc tcactgactc gctgcgctcg gtcgttcggc tgcggcgagc ggtatcagct 
cactcaaagg cggtaatacg gttatccaca gaatcagggg ataacgcagg aaagaacatg 
tgagcaaaag gccagcaaaa ggccaggaac cgtaaaaagg ccgcgttgct ggcgtttttc 
cataggctcc gcccccctga cgagcatcac aaaaatcgac gctcaagtca gaggtggcga 
aacccgacag gactataaag ataccaggcg tttccccctg gaagctccct cgtgcgctct 
cctgttccga ccctgccgct taccggatac ctgtccgcct ttctcccttc gggaagcgtg 
gcgctttctc atagctcacg ctgtaggtat ctcagttcgg tgtaggtcgt tcgctccaag 
ctgggctgtg tgcacgaacc ccccgttcag cccgaccgct gcgccttatc cggtaactat 
cgtcttgagt ccaacccggt aagacacgac ttatcgccac tggcagcagc cactggtaac 
aggattagca gagcgaggta tgtaggcggt gctacagagt tcttgaagtg gtggcctaac 
tacggctaca ctagaaggac agtatttggt atctgcgctc tgctgaagcc agttaccttc 
ggaaaaagag ttggtagctc ttgatccggc aaacaaacca ccgctggtag cggtggtttt 
tttgtttgca agcagcagat tacgcgcaga aaaaaaggat ctcaagaaga tcctttgatc 
ttttctacgg ggtctgacgc tcagtggaac gaaaactcac gttaagggat tttggtcatg 
agattatcaa aaaggatctt cacctagatc cttttaaatt aaaaatgaag ttttaaatca 
atctaaagta tatatgagta aacttggtct gacagttacc aatgcttaat cagtgaggca 
cctatctcag cgatctgtct atttcgttca tccatagttg cctgactccc cgtcgtgtag 
ataactacga tacgggaggg cttaccatct ggccccagtg ctgcaatgat accgcgagac 
ccacgctcac cggctccaga tttatcagca ataaaccagc cagecggaag ggccgagcgc 
agaagtggtc ctgcaacttt atccgcctcc atccagtcta ttaattgttg ccgggaagct 
agagtaagta gttcgccagt taatagtttg cgcaacgttg ttgcciattgc tacaggcatc 
gtggtgtcac gctcgtcgtt tggtatggct tcattcagct ccggttccca acgatcaagg 
cgagttacat gatcccccat gttgtgcaaa aaagcggtta gctccttcgg tcctccgatc 
gttgtcagaa gtaagttggc cgcagtgtta tcactcatgg ttatggcagc actgcataat 
tctcttactg tcatgccatc cgtaagatgc ttttctgtga etggtgagta ctcaaccaag 
tcattctgag aatagtgtat gcggcgaccg agttgctctt gcccggcgtc aatacgggat 
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aataccgcgc cacatagcag aactttaaaa gtgctcatca ttggaaaacg ttcttcgggg 
cgaaaactct caaggatctt accgctgttg agatccagtt cgatgtaacc cactcgtgca 
cccaactgat cttcagcatc ttttactttc accagcgttt ctgggtgagc aaaaacagga 
aggcaaaatg ccgcaaaaaa gggaataagg gcgacacgga aatgttgaat actcatactc 
ttcctttttc aatattattg aagcatttat cagggttatt gtctcatgag cggatacata 
tttgaatgta tttagaaaaa taaacaaata ggggttccgc gcacatttcc ccgaaaagtg 
ccacctgacg cgccctgtag cggcgcatta agcgcggcgg gtgtggtggt tacgcgcagc 
gtgaccgcta cacttgccag cgccctagcg cccgctcctt tcgctttctt cccttccttt 
ctcgccacgt tcgccggctt tccccgtcaa gctctaaatc gggggctccc tttagggttc 
cgatttagtg ctttacggca cctcgacccc aaaaaacttg attagggtga tggttcacgt 
agtgggccat cgccctgata gacggttttt cgccctttga cgttggagtc cacgttcttt 
aatagtggac tcttgttcca aactggaaca acactcaacc ctatctcggt ctattctttt 
gatttataag ggattttgcc gatttcggcc tattggttaa aaaatgagct gatttaacaa 
aaatttaacg cgaattttaa caaaatatta acgcttacaa tttccattcg ccattcaggc 
tgcgcaactg ttgggaaggg cgatcggtgc gggcctcttc gctattacgc cag 
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